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Nilpotent Presentations and Nilpotent Quotient Systems {#Sec2}
======================================================

As all algebras considered in this paper will be associative $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\mathbb {Z}$$\end{document}$-algebras, we will simply refer to them as algebras. For completeness we recall several important definitions from \[[@CR3]\].

Definition 1 {#FPar1}
------------

Let *A* be a finitely generated algebra of class *c* and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$s \in \mathbb {N}$$\end{document}$. We call $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
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Functionality {#Sec3}
=============

The central functionality provided by the *zalgs* package is the function
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which takes as input a finitely presented associative $\documentclass[12pt]{minimal}
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Example 2 {#FPar5}
---------

The following is an example calculation of a nilpotent quotient system in GAP for the class-2 quotient of the associative $\documentclass[12pt]{minimal}
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We then call NilpotentQuotientFpZAlgebra(A, 2) to compute the class-2 quotient. The output contains lists for the definitions dfs, the powers pows, the weights wgs and an integer dim indicating the dimension of the quotient. The entries for the images imgs, power relations ptab and multiplication relations mtab are to be interpreted as coefficients of normal forms. For computational purposes there is an additional entry rels in the output.

In \[[@CR3], Section 5\], we describe how to obtain a presentation *P* for an algebra, such that $\documentclass[12pt]{minimal}
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which take as input a finitely presented group or a polycyclically presented group *G*, respectively, and a non-negative integer *c*. The output in both cases is a nilpotent quotient system for $\documentclass[12pt]{minimal}
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Augmentation Quotients of Baumslag-Solitar Groups {#Sec4}
=================================================

In \[[@CR3], Section 5\], we describe how to obtain, for a given finitely presented group *G*, a presentation for an algebra *A*, such that $\documentclass[12pt]{minimal}
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                \begin{document}$$BS(1,-1)$$\end{document}$ arises as the fundamental group of the Klein bottle. The Baumslag-Solitar groups were introduced in \[[@CR2]\] as examples of non-Hopfian groups and the isomorphism problem for these groups has been considered in \[[@CR6]\].

We carried out computer experiments to gain some insight into the structure of the augmentation quotients $\documentclass[12pt]{minimal}
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Conjecture 1 {#FPar6}
------------

Let *p* be a prime.
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The behaviour appears to be more complicated if $\documentclass[12pt]{minimal}
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Example 3 {#FPar7}
---------

Let *G* be the Baumslag-Solitar group $\documentclass[12pt]{minimal}
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                \begin{document}$$\begin{aligned} Q_1(G)&\cong \mathbb {Z} \oplus \mathbb {Z}_6 \\ Q_2(G)&\cong \mathbb {Z} \oplus \mathbb {Z}_6^3 \\ Q_3(G)&\cong \mathbb {Z} \oplus \mathbb {Z}_6^6 \\ Q_4(G)&\cong \mathbb {Z} \oplus \mathbb {Z}_2 \oplus \mathbb {Z}_6^8 \oplus \mathbb {Z}_{18} \\ Q_5(G)&\cong \mathbb {Z} \oplus \mathbb {Z}_2^3 \oplus \mathbb {Z}_6^{10} \oplus \mathbb {Z}_{18} \oplus \mathbb {Z}_{54} \\ Q_6(G)&\cong \mathbb {Z} \oplus \mathbb {Z}_2^5 \oplus \mathbb {Z}_6^{13} \oplus \mathbb {Z}_{18} \oplus \mathbb {Z}_{54}^2 \\ Q_7(G)&\cong \mathbb {Z} \oplus \mathbb {Z}_2^8 \oplus \mathbb {Z}_6^{16} \oplus \mathbb {Z}_{18} \oplus \mathbb {Z}_{54}^2 \oplus \mathbb {Z}_{162} \\ Q_8(G)&\cong \mathbb {Z} \oplus \mathbb {Z}_2^{11} \oplus \mathbb {Z}_6^{20} \oplus \mathbb {Z}_{18} \oplus \mathbb {Z}_{54}^2 \oplus \mathbb {Z}_{162}^2 \\ Q_9(G)&\cong \mathbb {Z} \oplus \mathbb {Z}_2^{15} \oplus \mathbb {Z}_6^{23} \oplus \mathbb {Z}_{18}^2 \oplus \mathbb {Z}_{54}^2 \oplus \mathbb {Z}_{162}^3 \\ Q_{10}(G)&\cong \mathbb {Z} \oplus \mathbb {Z}_2^{19} \oplus \mathbb {Z}_6^{27} \oplus \mathbb {Z}_{18}^3 \oplus \mathbb {Z}_{54}^2 \oplus \mathbb {Z}_{162}^4 \end{aligned}$$\end{document}$$

Further Aims {#Sec5}
============

Bachmann and Grünenfelder \[[@CR1]\] showed that for finite groups *G* the sequence $\documentclass[12pt]{minimal}
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                \begin{document}$$n \ge N$$\end{document}$. It will be interesting to extend our methods to allow the determination of these parameters, which in theory allows to determine all augmentation quotients for a given finite group *G*.

Furthermore, we plan to extend our algorithms to compute nilpotent presentations for the largest associative $\documentclass[12pt]{minimal}
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                \begin{document}$$\mathbb {Z}$$\end{document}$-algebra analogues of Burnside groups and Kurosh algebras.
